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FUEL CELL FLOODING DETECTION 
Detailed Action 

1. The request for request for reconsideration filed on October 14, 2009 was received. Claims 1 and 
4 are pending. 

2. The text of those sections of Title 35, U.S. Code not included in this action can be found in a 
prior Office action. 

Claim Rejections - 35 USC § 102/103 

3. The rejection of claims 1 and 4 under 35 U.S.C. 102(b) as being anticipated by DiPierno Bosco et 
al. (US 6,103,409) is maintained. The rejection is repeated below for convenience. 

The instant claims are to a fuel cell stack comprising: 

- a fuel cell having an inlet, a flow field in fluid communication with said inlet and an 
outlet in fluid communication with said flow field; 

- a vaporized water source in fluid communication with said inlet; 

- a differential pressure transducer repeatedly measuring a differential pressure across 
said flow field and generating a set of differential pressure signals; and 

- a controller in communication with said differential pressure transducer, said controller 
having executable logic for determining a root-mean-square value from said set of 
differential pressure signals and control circuitry for controlling said vaporized water 
source in response to the root-mean-square value. 

The instant claims are to a product, a fuel cell stack and not to a process of operating a fuel cell 

stack. The claims include intended use limitations and process steps. For example, the limitation, "for 

determining a root-mean-square value from said set of differential pressure signals" is an intended use of 

the controller. A recitation of the intended use of the claimed invention must result in a structural 

difference between the claimed invention and the prior art in order to patentably distinguish the claimed 
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invention from the prior art. If the prior art structure is capable of performing the intended use; then it 
meets the claim. 

The limitation, "a differential pressure transducer repeatedly measuring a differential pressure 
across said flow field and generating a set of differential pressure signals" is a process step for using the 
transducer. The use of the claimed controller and the steps performed by the claimed controller provide 
structure to the invention by showing that these structural features are connected, but do not limit the 
product claim with respect to the use. The controller only need be capable of performing the steps to read 
upon the claim. 

DiPierno Bosco et al. (US 6,103,409) teaches a fuel cell stack comprising a fuel cell having an 
inlet, a flow field in fluid communication with said inlet and an outlet in fluid communication with said 
flow field (see figure 1 and col. 3, line 65 to col. 5, line 37); a vaporized water source in fluid 
communication with said inlet (col. 1, lines 48-65; col. 2, lines 14-end); a differential pressure transducer 
for measuring a differential pressure across said flow field and generating a set of differential pressure 
signals (paragraph bridging cols. 4-5); and a controller in communication with said differential pressure 
transducer, said controller having executable logic for determining a differential pressure fluctuation 
parameter from said set of differential pressure signals and control circuitry for controlling said vaporized 
water source in response to said differential pressure fluctuation parameter (col. 5, line 1 to col. 6, line 
25.) Computers, microprocessors and logic are disclosed. The microprocessor includes a common digital 
computer with ROM, RAM, EPROM, instructions, algorithms, data manipulation and may be fitted with 
the Microsoft Windows systems (col. 5, lines 35+.) It is noted that Windows includes Excel spreadsheets 
which have executable logic for determining a root-mean-square value. The microprocessor may include 
a specific program for carrying out the functions of the processor. The controller is capable of 
determining a differential pressure fluctuation parameter as a representative statistical value as a 
representative statistical value as a root-mean-square value based on standard mathematical logic inherent 
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to a microprocessor. The controller has executable logic and control circuitry to control the vaporized 
water source. Thus, the claims are anticipated. 

4. The rejection of claims 1 and 4 under 35 U.S.C. 103(a) as being unpatentable over DiPierno 
Bosco et al. (US 6,103,409,) as described above in view of Eryurek et al. (US 6,539,267) is maintained. 
The rejection is repeated below for convenience. 

The teachings of DiPierno Bosco et al. (US 6,103,409) have been made of record in the previous 
section. DiPierno Bosco et al. (US 6,103,409) teaches a fuel cell stack comprising a vaporized water 
source, a differential pressure transducer and a controller having executable logic and connol circuitry for 
controlling said vaporized water source in response to said differential pressure fluctuation parameter. 
DiPierno Bosco et al. (US 6,103,409) does not teach that the controller determines a differential pressure 
fluctuation parameter as a representative statistical value as a root-mean- square value from said set of 
differential pressure signals and controlling said vaporized water source in response to the root-mean- 
square value. 

Eryurek et al. (US 6,539,267) teaches a process system for determining a statistical parameter 
related to a process which can be used in statistical process control systems (abstract, claim 1, col. 3, line 
1 to col. 4, line 67; col. 8, lines 1-55.) The device includes a sensor providing output related to the 
process including a pressure sensor (claims 6-7), input and output circuitry, and computing circuitry 
(claims 1-6.) The statistical parameter may be the root-mean-square of the input (claim 4.) The 
controller is used to process variables that are typically used in a control process (col. 2, lines 30-end.) 

If the claims are not considered anticipated by DiPierno Bosco et al. (US 6,103,409), as described 
above, then it would have been obvious to one of ordinary skill in the art at the time of the invention for 
the controller to determine the differential pressure fluctuation parameter as a representative statistical 
value as a root-mean- square value from said set of differential pressure signals as taught by Eryurek and 
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control said vaporized water source as taught by DiPierno Bosco in response to the root-mean-square 
value. Such a controller will allow for the accurate control of the device (col. 4, lines 1 -67), and have 
increased sensitivity and control monitoring deficiencies such as drift, bias and noise (col. 6, lines 10-60.) 

The invention is obvious since the controller logic is straightforward. There is nothing 
unexpected in the claimed fuel stack that is not obvious in view of well-known fundamentals of 
computers and controllers and the basic, ubiquitous mathematical technique of calculating root-mean- 
squares from a set of value. Further, the prior art fuel cell includes a computer including a controller 
which controls the fuel cell using logic based on pressure fluctuations. Although the DiPierno Bosco 
reference does not include using a root-mean-square value, the "basic mathematical technique" of 
calculating a root-mean-square is a simple statistical calculation well-known to one of skill in the art. As 
noted in applicant's arguments, one or ordinary skill in the art has the ability to perform basic 
mathematical techniques that would be known to any person skilled in the art. 

Response to Arguments 

5. Applicants' arguments filed October 14, 2009 have been fully considered but they are not 
persuasive. 

6. As to applicants' arguments the use of a root-mean-square value and use of the Excel program 
(see p. 2-4 of its remarks), first, it is again noted that applicant stated on p. 4-5 of its response to a Final 
Office Action filed on May 4, 2009 that "... The "basic mathematical technique" of calculating a root- 
mean-square is a simple statistical calculation well-known to one of skill in the art. See, Electronics 
Engineers' Handbook, 3rd Edition, Donald G. Fink, et al. at 3-20 (1989)." Thus, one of ordinary skill in 
the art would readily appreciate how to utilize this "basic mathematical technique", why a technique such 
as this one would be employed, and that a computer with microprocessor is capable of performing such 
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calculations. Further, it should also be noted the Eryurek reference teaches that a controller, employing 
statistical parameter may be the root-mean-square of the input, will allow for the accurate control of the 
device and have increased sensitivity and control monitoring deficiencies such as drift, bias and noise, as 
discussed in the rejection of claim 1 above. 

Second, with respect to the Microsoft Windows operating system and its use of the Microsoft 
Excel program, it should also be noted that Microsoft Windows has over 90% of the market share of the 
computer operating systems (see "Operating System Market Share" by Market Share by Net Applications 
at www.marketshare.hitslink.com); and, about 80% of enterprises use Microsoft Office (see "Forrester: 
Microsoft Office in No Danger From Competitors" on PCWorld.com). Thus, it is noted that the vast 
majority of computers with a Windows operating system use Microsoft Office (which includes Microsoft 
Excel); and, one of ordinary skill in the art would readily appreciate the use of programs conveniently 
tailored to smoothly interface with its computer's operating system. 

7. As to applicants' assertions that the DiPierno Bosco and Eryurek references utilize an "a priori" 
collection of data (see p. 2 and 6 of its remarks), it is noted that applicants' claim 1 makes no recitations 
with respect to time in association with the "set of differential pressure signals". Thus, applicants' 
arguments with respects are unpersuasive. 

8. As to applicants' argument with respect to unexpected results (see p. 5 of its remarks), it should 
be noted that the Eryurek reference teaches the controller processes data and responds in a dynamic 
fashion (see Eryurek, col. 5, lines 43-53). One of ordinary skill in the art would readily appreciate that 
use of a controller, employing statistical parameter may be the root-mean- square of the input, would 
impart the above-described characteristics to the fuel cell stack of DiPierno Bosco, as modified by 
Eryurek, discussed in the rejection of claim 1. 
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Conclusion 

9. The following prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: Edlund et al. (US 2004/0081868) teaches a fuel cell system with a servicing system adapted 
to monitor and control the operation of the fuel cell system (Abstract; para. 34-36, 44). 

10. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy as set 
forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing 
date of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date the advisory action 
is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the mailing date of this final action. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Edu E. Enin-Okut whose telephone number is 571-270-3075. The examiner can normally 
be reached on Monday to Thursday, 7 a.m. - 3 p.m. (EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Dah- 
Wei Yuan can be reached on 571-272-1295. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 
CANADA) or 571-272-1000. 
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